
coos 008CTCMMX 
COUM^^WCnfCCMMX 

recnyB/wM 



(19 



su,miMiBaa 



A1 



(5I)S 



E 21 B 29/10 



rOCy/lAPCTBElMJft HOMMTET 
no M306PETCMMWM M OTMPfclTMRM 

nPM rMHT CCCP . 



OnMCAHME M30BPETEHMfl 

K ABTOPCKOWy CBMAETEnbCTBy 




t 

(2 0 4446602/23-03 

(22) 25.04.88 

(46) 23.10.90. Bon. » 39 

(71) Be eco»3 mti, h ayMHO- MccneAOBaxenb 

CKHft MHCTHTyt ftypOBOfl TCXIMKM 

(72) A.A.li46HH, B.B.ToponuHMM, 
A.H.rjianiMx, C.n.TapacoB 

H A.B.npaHCBCKHfl 

(53) 622.245.4 (088.8) 

i IOT5192. K„. E 21 B 33/10 198«.. 

ABTOpcKOe CBHBCTenbCTBO "''-^ 
» ll4llS4. Kn. E21 B 29/10. 1983. 

(54) OlOCOB yCTAHOBKM nilACTblPH B HH- 
TEPBAJIE HETEPMETHMHOCTH. OBCAHHOft KO- 
JIOHHU 

(57) H3o6peTeKMe otmocmtcji k Me*TeAO- 
CbiBawaeil npoH*BneHHOCTM m npeAHasKane 
MO jum peMOKTa o6caaHMx nonoMM h M30- 



JWUHH OOBOAHHIWHXCII PPOAyKTHBWK -naC" 

T08 B soHe nep*opamm. Uenb - 
w!i0fe'9icoHO»«H MarepHana nnacrwpf . Ha 
Tpyeax cnycuawT rHApaBn» .^e jaxe- 
pu c ynnoT»iTcni,iiM»« »ne»«KTa>« m yc- 
TaaoBaeHWd Ma bhx nnacrupb. SareM 
Bepxwtll Topen ioi«i«ro ytmoTMKTeJibHoro 
MieMeura nwaBimMecxoro naxepa pa3- 
K»a»r HanpoTKB »«HeA n.aH>.«« hhtcp- 
Bana nerepMeTMiKocTH. flrwHy nnacrupn 
BkrateoJiin- no MareMarMWCKoA ♦oPMync, 
npoMBOAKT sanaKepoBKy ynno^"*^^""" 
weneiiTOB nait.pa b KOweBUK yiacrxax 
nnaetwpa M pacBMpeHMe JuiacnipH no aceft 
WiMHe nyreM eosAama MseMTOnioroRaBiie- 
» ma B y luioTMiTenbiHX ^nemmnx nwepoB m 
, He«na«epiioil SOHB. Taxoe p«C«ono«- 
B„c nnacTMpa oCecnewBaeT coxpaaHocTB.. 
ero H oOcanHofl xonoHHU b MKrepaane, 
ucnafineHHOM OTBepcTMa»«. 4 ««>. 



k 



HsoepexeKHe othocmtch k He*TeAoO»»- 
Bawmeft npoMmncHHocTM , a wMeHHO k 
cnocoean peMOMxa o6caa«-x 

THBM4X anaCTOB B 30HC n3P«opauHH. 

«HHe 3KOHOMHH MBTepHana 

Ha 4Hr. 1 M3o6paaicH nanep caboch 
hmA rvwaanHwecKHft (HPC) c ycTaHosneH- 
^„ «^CH imacTupeM a rpaHcnopraoH 

nonoxeHH:.i hb 4«r. 2 - to *^ . 
sanaxcpoBxe ero ynnoTHarenbawx 3neHeH 

TOB Ka luiacTHpe; MB 4«r. 3 

„p„ „pH«THHKOHuer«xy«cTKO. nnac« 

or K o6caAHofi KonoHHe; aa 4Mr. 

TO «e, npH aaeepoieMHM npMaaTHR komac- 



BUX yiaCTXOB M Ae*OpHMpOBaKMH cpeAMC- 

ro ynacTxa nnacwpa «o xacawia c BHyr- 
peHHcfl noaepxHOCTbio o6cAAaofl koiiohhm. |( 

Cnoco6 ycraMOBKM lUiacTUpa b mhtcp- 
Bone aerepMeTMiHocTM oCcaAHoft xonoH- 
m peanasyeTca .cneayWM o6pa30M. 

Ha rMApaafiMiecKHft laaxep,. axniwaio- 
Mtt aepxMMft I H HHWWft Z yniioTHaTeni.- 
Hue BJieMeimi, mmm kotopu»m pasMenea 
.ffiWiepeiMHanbiBrt wianaH 3, ycTaaaBflH- 
BaeToi MexaiuiMMCCKHft nnacrupb 4, xo- 
Topuft *HKCMpyeTca aa naxepe ynopai« 5 
H 6. PaccTOHMHe MCXAy ynnoTHMTenbHM»« 
sneHeirraMH 1 m 2 ycxaMaBJiMaaeTca a 
saaMCHMOCTH OT AHMHW nnacTbipa , k/:ipe- 
neneuMoro no saaHCMMocTH, m oCecr.eie- 
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MeMBirroj I 

AnHBA nnsicrupn BuGMpaercJi d coot 
€0 cneAyKo(6ft saBHCMKOCTbn 



B - 



C - 



1^ ^ TVXMHa RirrepBana HerepHeruuHoc 
TH o0C4aKoft KomoHm, m; 
AHMBa ynnoTRKTenbHoro sjieMeir- 
* * Ya rHApoJsnHwecKQro naxepa^ m;- 
?*~/AaBneBHe b rHAP&BnHvecKHx na*- 
/KCpax npR- npuxaTHu KOKtxeBfaix 
y^acTxoB nnaCTMpis,* M[Iat.< 
paccroiiHKa or ycTM cKBamui 
'HO Mpxaeft rpaHmu HKrepBana 
serepiiaTBwoeTH oScVaaoft xo*-. 

NOAynb ynpyroGTH MarepHana 
tpytS, Ka xoTopux dpoksbowt* 
CM cnyck nnacThipji^ Mlla; ' 
OTBcneBHe aapyxRoro AHAnerpa 
K BByrpcBHeMy rpyO, na koto- 
pux r^oasBQAHTai cnycx luiacru* 

|U -* .xodMHOKeuT OyaccoRa MarepH- 
ana TpyO» Ba KOTOPUX npOHSBO-. 
;9iTCff cnycK nnacrupR. 
Ilaxep c nnacnipeN 4 cnycxaoTCA^Ra 
■acocao*KONnp.ecc0pmx rpyOax (ne no-*, 
xasam) B o6cwtfn xonoator ? x BBTep«- 
Bany 4^ * aerepHBTRWocnc^ ocnaOncRBONy * 
OTBepcTiUMi 8« HkxrhA ynnoTBHTenbHuA 
BneMeRT 2 ycraRaBiuiBanT'Taxy ^obu 
.^ro BcpxBHft Topen fiun xanpoTRB BRXHeft 
rpaxRXQj HBT^Bana l^t IIph stom paccTo* 
BBie Memttf mtacBKN topqom Bepx<iero yn~ 
. jiOTBBTenBBoro meMeara 1 h BepxxeA 
rpaHHmi HBTepBana 1^ cocTaBHT BenHw- 
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By Bp paBxyio z .^^^E^^ ^ ywruBanoiyio 

yAnuHeBHe RacocHO-'KOMnpaccopRux Tpy6 
npH ycranoBe nnacTwpii* Co^j^aor b naxe-^^. 
pe H^CfatTO^Hoe AABneHKe nopaAxa 2**3 Mlla 
K sanaxepoBbiBaiQT yixnoTBHTeHbie aneMSR- 
n>t 1 H- 2 B KOHqeiux y^iacrrax nriacTUpR 
4 (4Mr« 2)» noBtma iorr AaBneHwe b naice-^ 
pe hVacbhpriot ero cRa^aha ynnorau-- iO 
TejibBUMi 9iieMeBTaMi 1 b 2 cooTBeTcrBy- 
KXKKe KORuesue y^acTioi hnacrirfpa 
(4Mr. 3). Docne qero orxpuBaerca ah^ 
^peHiiManbHbrf! xnanaa 3» npeABapHxenb- 
HO HacTpoeuHiiift Ba sianaHRoe Aaa/ieHRe, S5 

M paOo«ieft m:'aKOCTblO paOBBpltlOT cpeAHKM 

«iacTt» nnacTbipR, flasneHHe b naxepe no- 
dbmaioT AO pacnerHoro P4 cOecneHHsaio- 
Qero npRxBTHe kokucbux yqacrxoB nnac- 



rup'n AaaneRMeM F,^, npH 9TOm cpeAxaa 
sacTb nnacTbipa b KHxepBane Ae^p- 

MfpyCTCH paCMCTHMM AABneKBCM t^/<?^ . 

AO xBcaHHH c BHyrpeKHefl noBepxRocTbio 
oOcoABoA KonoHKbi fljisi Hcxnio^eHHfl Haz^y 
30x KB HHTepBan (4Hr. 4). B npoqec- 
ce ycraHOBXM nn a crupb 4 BMecTe c naxe*' 
poM nfepeMeqaeTCfi OTHocHTenbHO Hurep'* 
Bana 1^ odcaABofl xoaohmi aa BeimsHHy 
a/2» bo OnaroAapx Bi)5opy AnMiu juiap- 
Tupx a cooTBercTByioaieA em opaeaTaAHH 
nepeA ycTaHOBxbA oTHOcBTenbuo Huxaeft 
. rpasHAu BRTepxana - , xoHiieKie yuacr- 
KB nnacniipii, npHxatve x oOcaARoft xo- ■ 
AOBBe^ ^ymtr aaxoAHTbcx Bse HarepBajia 
Ip aa pasaoN paccroiiBHM a/2 or coot^ 
BeTCTBynatx ero rpaaui;, taxoe pacnono- 
xeaae nnadvpfl oOecnewT coxpaaaocib 
ero H oOcaABoft xanoHRu b HHTepBan»^.| 
ocnaQjieaBON OTBepcraiiHK. 

Oopny na as^oOp e-. hh 
CaocoO ycTaaoBKB n/iacTu^K ^ Marep* 

Bane BerepMaTH«mocTB oOeiviaoft xonoB- 

flbi^ aXmowaxmHA cnycx aa rpyOax ima* 

paBBBWCKHz naxepoB c yohoTBUTehbB^ 

»M BAeMearaMf h ycTaaoBneaaoro -aa bbx 

nnacTHPA* aanaxepoBxy ynnoTBHTenbaux 

meMearoB naxepa b koaueBux yviacrxax 

nnacTWpx a pacBOipeBHe nnacTMpR no 

Bceft Anaae]' nyreN C03AaRHx aaCuTo^iHoro 

AajuxeHRfl b ynnoTRBTenbiftix sAeHeatax 

naxepoB B b HexnaxepRoft soRe, o r a a- 

^ ansiH ft C R ren^ 5^0 » AeAbx> 

oGecne^eHHii 9KbHomH Harepnana nnacrw- 

px, nocjie cnycxir. nnacTujpji BepxRifA to- 

peA flamHe'ro yAnoTRHTenbHoro ane>fe«Ta .* 

fBAPABAHnecxoro naxepa pasMeaiaioT aa^ 

npoTHB RHxaeft rpiUMKU. HBTepBana ae- 

repMeTKHBocTHi a Anaay nnacTupn buGh- 

paioT B dooTBeTCTBBH CO oiepymfiA sbbb- 

CHNOCTblO - ' * 



E(C*-I) 



. p - 



1 - 



E - 



ArtHHa luiacTupn, n; 

AiiHHa HHTepsana HerepMerMv- 

HOCTH OCCBAHOA KOnOHHblt m; 

AAHHa ynnoTHHTejibHoro dneMeu-r 
xa rHApaMH«iecx6ro naxepa, h; 
ABBneHHe b niApaBAKMecKHx na- 
xepax npH npHxarHa KOHueBux ^ 
ynacTxoB nnacrupR, HHa; 

paCCTORMHe OT yCTbll CKBaXHHbl 

AO Bepxaefl rpaHHUu HHTepBana 
HerepMCTUMHocTM oGcaAHoA ko- 

/lOHHbl. m; 

MOAy/ib ynpyrocTM Harepnana 



cnycK iBiacnipH.Mna, 

omomeHHe Hapwro «Hiu«Tpa , 

8iqrrp«HiieHsr xpyO, «« KoTopwt 



.npoMSBOAUTCJi cnycK iinaenq>itt 
jW- Kos^^HUMCBT nyaecoMs NarepMana 

»Py«» Ha KOTOPUX npOH9IV>AHTCa 

cnycK antexupn. 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 

production industry and is designed for 
repair of casings and 



isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates lo the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydrauhc packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 

L = L + 2 ' ^1 



1'-'"e.(c^-i)J' 



where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|a is Poisson's r&tio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval Iq of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval /q. Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval /q 

IS the quantity a, equal to 2 ^ ^^2^^^ ' ^^^^"S account the elongation of the tubing 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements I and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P] 
ensuring that the terminal portions of the patch are squeezed 
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by pressure where the middle portion of the patch in the inter\'al /q is deformed by the 
calculated pressure P2 «P\ until it touches the inner surface of the casing, to eliminate 
loading on interval /q (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance o 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /q, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /o at equal distances of all from its corresponding boundaries. Such a 

disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky inter\'al of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the inlerpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, afler lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is (he length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 



Page 5 



1601330 



1601330 
5 

of ihe pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

M is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] 



[see Russian original for figure] 
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Fig. 2 
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[see Russian original for figure] [see Russian original for figure] 
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Fig. 3 



Fig. 4 
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